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NEW PYRROLIDINE DERIVATIVES 

TECHNICAL FIELD 

This invention relates to new pyrrolidine derivatives represented by general 
5 formula(l) as below and their pharmacologically acceptable salts which are useful as 
antihypertensive 



10 R 1 is saturated or unsaturated alky 1 of 2 to 20 carbon atoms, or aryl group; 
R 2 is saturated or unsaturated alky 1 of 1 to 1 7 carbon atoms, or aryl group; 
R 3 is hydrogen atom, saturated or unsaturated alkyl of 1 to 20 carbon atoms, or aryl 

group or its derivatives; and 
X is oxygen or sulfur atom. 

15 

BACKGROUND OF THE INVENTION 

Platelet activating factor(PAF) was first identified in 1979 to be l-O-alkyl-2-O- 
acetyl-sn-glycerol-3-phosphocholine by Benveniste et al. [C. R. Acad. Sci., Paris(D), 

289, 1037-1040(1979)]. 

20 It was also reported that this PAF produces a variety of physiological responses 

such as platelet activation and antihypertension. The conjugates of nucleosides with PAF 
derivatives or with their analogues have been reported to exhibit diverse pharmacologic al 
activities such as anticancer, antiinflammation and antivirus activity in literatures [J oumal 
of Medicinal Chemistry, 22, 1322(1982), Biochemical and Biophysical Research 

25 Communication, ££, 715(1978), Biochemica et Biophysica Acta, f£, 604(1980), J. Med. 
Chem.,2£(2), 171.7(1985), Ibid.. 21(9). 1793-8(1988), Ibid. 22(5), 1380-6(1990)]. 

Most of the antihypertensive agents, so far used in medicine have to be taken 




x 



( J ) 



wherein, 
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orally or by intravenous administration and the dosage has to be repeatedly administered 
to maintain proper plasma concentration of a drug. 

However to achieve and maintain a plasma concentration of drug within the 
therapeutical ran ge is not easy . If the plasm a concentration of drug remains high it leads 
5 to related side effects and development of tolerance to the drug. The problem of econo my 
of long term oral therapy also can not be disregarded. 

Development of transdermal therapeutic mode of delivery of antihypertensive 
agent with favorable pharmacokinetic parameters maintained for a long duration time, 
with improved convinience and patient compliance, and with minimal side effects has 
1 o been for long considered necessary. 



SUMMARY OF THE INVENTION 

The abjective of this invention is to provide new pyrrolidine derivative 
antihypertensive compounds with convenient dosage regime compared to convenient 
1 5 therapy, and superior therapeutic effect. 

DETAILED DESCRIPTION OF THE INVNETTON 

This invention relates to new pyrrolidine derivatives shown by above formula (I) 
and especially new compounds having excellent physiological activities as 
20 antihypertensive agent. 

In the above formula(l), R 1 is otadecyL cetyl methyl, ethyl, dodecyloxy, 
methylpnenyl or sulfonyloctyl group ; R 2 is methyl, ethyl, propyl, butyl, heptadecyl, 
pentadecyl, oleyl or cetyl group ; R J is hydrogen, methyl, ethyl propyl, isopropyl, butyl, 
pentyl, cyclohexyl, benzoyl, benzyl. p-nitrobenzyL p-tDluenesulfonyUp-methoxybenzyl, 
25 2,4,6-trimethylbenzyl or phthalimidomethyl group. 

The phospholipid pan of above formulad) consists either D, L or DL type of 
optical isomers and the part linked to phosphoric acid are angiotensin converting 
enzyme(ACE) inhibitors and their derivatives commonly used as antihypertensive agent. 

Present invention also includes the compositions of above reffered structured ) 



WO 93/11136 PCT/KR92/00066 

3 

antihypertensive agents in pharmaceutical dosage forms including transdermal therapeuric 
dosage form. 

New pyrrolidine derivatives of this invention represented by formula(l) are new 
conjugates introducing ACE inhibitor into basic structure of glycerol. Specifically, 
5 conjugates of 1-S - or l-O-alkyl-2-O-acyl phospholipids are linked with ACE inhibitors 
or their derivatives by phosphate ester bond and resulting compounds are new synthenc 
compounds with favorable antihypertensive activity. 

The methods for preparing new compounds of this invention are as follows; 
New pyrrolidine derivatives and their salts of above formula(I) can be prepared 
10 by condensation of compound(ll) with compound of formula(IIl) using condensing agent 
in anhydrous basic solvent 



0 — R ' 




O— R 1 < ni > 



wherein, 

15 R 1 and R 2 each are as defined in formula(I) above ; and 

R 3 is saturated or unsaturated alky, of 1 to 20 carbon atoms, or aryl group or its 
derivatives. 

The products of formula (I) are produced by the method depicted in the following 
equations. 

20 l-S-alkyl-2-O-acylthioglycerol or l-O-alkyl-2-O-acylglyceroKIl) is condensed 

with phosphoric acid compound(lll) to give compound(I). Using the metallic catalyst, 
e.g., zinc, iron and nickel, formula (I) can be convened by conventional methods such as 
hydrolysis or hydrogenation to formula(I') 
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o 6 

OH 



wherein, 

R' R J and R 1 are as defined previously. 

In this invention the condensation reacdon is conducted a. 40-1 OOC . But it shall 
5 be noted that higher temperature of reaction lead to unnecessary side reaction and if the 
reaction temperature is kept low. the reaction does not proceed. 

Within the scope of this invention, anhydrous bases are pyridine, triethylamine 
and ethvlamine. etc. The condensing agents in this synthetic route are dicyclohexyl- 
carbodihnide, ^^misopmpylbenrene.ulfonylchloride, l-aAo-triisopropylbenzene- 
10 sulfonyDimidazolc l-aAo-misoprcpylben^^ ■* 2 " 

ethaxy-l-(2H)-q" inolinc carboxylic acid ester. 

The compounds of formula (1) and their salts in this invention can be used in 
pharmaceutical formulations in combustion with organic or inorganic vehicles. Their- 
salts are physiologically acceptable conventional salts. 
15 They maybe utilized in conventional types of pharmaceutical dosage forms such 

as suspensions, emulsions, patches, powders, granules, capsules, ablets and piUs, 
containing commonly used components of pharmaceutical formulation, vehicle, 
preservative, stabilizer. d,spersant and adjuvants such as damping agent, emulsifier, filler 
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or buffer, colorant, etc., can be used. 

In accordance with this invention, they can be formulated into patches, specially 
for transdermal therapeutic application. 

Illustrative of new compound of formula (I) by this invention are the following: 

5 rac-l-0-cetyl-2-(>acetylglyceryl-3-phosphoryI captopril-p-nitrobenzyl ester, 
rac-l-0-cetyl-2-Oacetylglyccryl-3-phosphoryl captopril ethyl ester, 
rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphoi7l captopril methyl ester, 
rac-l-0-cetyl-2-0-acetylglyceryI-3-phosphoryl captopril benzyl ester, 
rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphoryl captopril benzoyl ester, 

10 rac- 1 -0-cetyl-2-0-acetylglyceryl-3-phosphoryi captopril isopropyl ester, 
rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphorylcaptopril-n-butyi ester, 
rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphoryl captopril-t-butyl ester, 
rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphor>'l captopril cyclohexyl ester, 
rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphoryl captopril pentyl ester, 

15 rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphoryl captopril-p-toluenesulfonyl ester, 
rac-l-0-cetyl-2-0-acetylglyccryl-3-phosphoryI captopril-p-methoxybenzyl ester, 
rac-l-0-cetyl-2-0-acetylglyceryl-3-phosphoryl captopriI-2,4,6-trimethylbenzyl ester, 
rac-l*0-cetyl-2-0-acetylglyceryl-3-phosphoryl captopril phthalimido methyl ester, 
rac- 1 -O-oleyl-2-O-palmitoy lglyceryl-3-phosphoryl captopril-p-nitrobenzyl ester, 

20 rac-l-0-oleyl-2-Opalmitoylgiyceryi-3-phosphoryl captopril ethyl ester, 
rac-l-Ooleyl-2-0-palmitoylglyceryl-3-phosphoryl captopril methyl ester, 
rac-l-0-oleyl-2-Opalmitoylglyceryl-3-phosphoryl captopril benzyl ester, 
rac-10-oleyl-2-0-palmitoylglyceryl-3-phosphoryl captopril benzoyl ester, 
rac-l-Ooleyl-2-0-palmitoylglyceryl-3-phosphoryl captopril isopropyl ester, 

25 rac-l-Ooleyl-2-Opalmitoylglyceryl-3-phosphoryl captopril-n-butyl ester, 
rac-l-Ooleyl-2-Opalmitoylglyceryl-3-phosphoryl captopril-t-butyl ester, 
rac-l-0-oleyl-2-0-palmitoylglyceryl-3-phosphoryl captopril cyclohexyl ester, 
rac-l-0-oleyl-2-0-paimitoylglyceryl-3-phosphoryl captopril pentyl ester, 
rac- 1 -Ooleyl-2-Opalmitoylglyceryl-3-phosphoryl captopril-p-toluenesulfonyl ester. 
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rac-l-O^leyl-2-apulmitoylglycery^ 
rac-l-O-oleyl-2-O-palmitoylglyceo'l-^^ 

mc-l-Ookyl^-O-palmitoylglycciyl^-phosphoryl captopril phthalimido methyl ester, 
ra c-l-Ooleyl-2-0-acetylglyceryl-3-phosphoryl captopril-p-nitrobenzyl ester, 

5 rac- l-O-oleyl-2-O-acerylglycery 1-3-phosphoryI captopril ethyl ester, 
rac-l-0-oleyl-2-0-acetylglyceryl-3-phosphoryl captopril methyl ester, 
rac-l-0-oleyl-2-0-acetylglyceryl-3-phosphoryl captopril benzylester, 
rac-l-(>oleyl-2-0-acerylglyceryl-3-phosphoryl captopril benzoyl ester, 
nic-l-0-olcyl-2-0-acetylglyceryl-3-phosphoryl captopril isopropyl ester, 

1 o rac- l-0-oleyl-2-0-acerylglyceryl-3-phosphoryl captopril-n-butyl ester, 
rac-l-0-oleyl-2-0-acetylglycer>'l-3-phosphoryl captopril-t-butyl ester, 
rac-l-0-oleyl-2-0-acetylglycer>4-3-phosphoryl captopril cyclohexyl ester, 
rac-l-0-oleyl-2-0-acerylglyceryl-3-phosphoryl captopril pentyl ester, 
rac -l-CMeyl-2-0-acerylgiyceryl-3-pho S phoryl captopril-p-toluenesulfonyl ester, 

15 rac-l-Ooleyl^-O-acetylglycerylO-phosphoryl captopril-p-methoxybenzyl ester, 
rac-l-Ooleyl-i-O-acety^'y^'l-S-phosphoryl captopril-2,4,6-trimethylbenzyl ester, 
rac-l-(>oleyl-2-0-acerylglyceryl-3-phosphoryl captopril phthalimido methyl ester, 
rac^-O^aadecyl^-O-palmitoylgl^n-l-^phosphoryl captopril-p-nitrobenzyl ester, 
rac-l-Ckx:adecyl-2-0-palmitoylglyceryl-3-phosphoryl captopril ethyl ester, 

20 rac- lO-octadecyl-2-0-palmitoylglyceryl-3-phosphoryl captopril methyl ester, 
rac-l-0-<)ctadecyl-2-apal m itoylglyaryl-3-phosphoryl captopril benzyl ester, 
rac-l-OK)aadecyl-2-<>palmitoylglyceryl-3-phosph^ captopril benzoyl ester, 
ra c-l-0^tacfccyl-2-0-palmitoylglyceryI-3-phc«phoryl captopril isopropyl ester, 
rac-l-0^decyl-2-0-pal m itoylglyceryl-3-phosphoryl captopril-n-buryl ester, 

25 rac-l-0^ctadecyl-2-0-palmitoylglyceryl-3-phosphoryl captopril-t-butyl ester, 
rac-l-0^ a dttyl-2-0-palrnitoylglyceryl-3-pliosphoryl captopril cyclohexyl ester. 
rac-l-0-()ctadecyl-2-0-palmitoylglyceryl-3-phosphoryl captopril pentyl ester, 
rac-l-0^r a decyl-2-0-palmitoylglyceryl-3^h( ) sphoryl captopril-p-toluenesulfonyl ester, 
rac-l-0^aa^cyl-2-0-palmitoylglyceryI-3-phosphoryl captopril-p-methoxybenzyl ester. 
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racO-0-ocradccyl-2-0-paimitoylglycen'l-3-phosphon'l captopril-2,4,6-mmethylbenzy 1 
ester, 

rBC-l-0-octadccyl-2-0-palmitoylglyccryl-3-phosphoryl captopril phthalimido methyl 
ester, 

5 rac-l-0-octadecyl-2-0-acetylglyceryl-3-phosphoryl captopril-p-nitrobenzyl ester, 
rac-l-0-octadecyl-2-0-acetylglyceryl-3-phosphoryl captopril ethyl ester, 
rac-l-0-octadecyl-2-0-acetylglyceryl-3-phosphoryl captopril methyl ester, 
rac-1-0-octadecyl-2-Oacetylglyceryl-3-phosphoryl captopril benzyl ester, 
rac-l-0-octadecyl-2-0-acetylglyceryl-3-phosphoryl captopril benzoyl ester, 

10 rac-l-0-octadecyl-2-0-acetylglyceryl-3-phosphor) / l captopril isopropyl ester, 
rac-l-0-ociadecyl-2-0-acetylglycer>'l-3-phosphoo'l captopril-n-butyl ester, 
rac-l-0-octadecyl-2-0-acetylgiycer>'l-3-phosphoryl captopril-t-butyl ester, 
rac-l-0-octadecyI-2-0-acetylglyceryl-3-phosphoryl captopril cyclohexyl ester, 
rac-l-0-octadecyl-2-Oacetylglyceryl-3-phosphoryl captopril pentyl ester, 

15 rac- 1 -0-octadecyl-2-0-acetylglyceryl-3-phosphory I captopril-p-toluenesulfonyl ester, 
rac- 1 -O-octadecyl-2-O-acetylglycery 1-3-phosphoryl captopril-p-methoxybenzylester, 
rac- 1 -O-octadecyl-2-O-acety iglycer>'l-3-phosphoryl captopril-2,4,6-trimethylbenzy I 
ester, 

rac-l-0-octadecyl-2-0-acetylglyceryl-3-phosphoryl captopril phthalimido methyl ester, 
20 rac-] -S-cetyl-2*Oacetylthiogiyceryl-3-phosphoryl captopril-p-nitrobenzyl ester, 
rac-l-S-cetyl-2-0-acetylthioglyceryl-3-phosphoryl captopril ethyl ester, 
rac-l-S-cetyl-2-Oacetylthioglyceryl-3-phosphoryl captopril methyl ester, 
rac-l-S-cetyl-2-0-acetylthioglyceryl-3-phosphoryl captopril benzyl ester, 
rac-l-S-cetyl-2-0-acetylthiogiyceryl-3-phosphoryl captopril benzoyl ester, 
25 rac-l-S-cetyl-2-0-acetylthioglyceryl-3-phosphoryl captopril isopropyl ester, 
rac- l-S-cetyl-2-0-acetylthioglyceryl-3-phosphoryl captopril-n-butyl ester, 
rac-l-S-cetyl-2-0-acetylthioglyceryI-3-phosphoryl captopril-t-butyl ester, 
rac-l-S-cetyl-2-0-accrylthioclyceryl-3-phosphoryl captopril cyclohexyl ester, 
rac-l-S-cetyl-2-OacetylthioglyceryI-3-phosphoryl captopril pentyl ester, 
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rac- I.S-cciyl-2-0-acctylchioglyccryl-3-phosphoryl captopril-p-toluenesulfonyl ester, 
rac- 1 -S-ceiyl-2-O-acetylthiogI yccryl-3-phosphoiyl captopril-p-methoxybenzyl ester, 
-S-cetyH-O-acetylthiogIyceo'l-3-phosphoryl captopril-2,4,6-trimethylbenzyl 



rac 
ester, 
5 rac- 
rac- 
rac- 
rac- 
rac- 

10 rac- 
rac- 
rac- 
rac- 
rac- 

15 rac- 
rac- 
ester, 
rac- 
ester 

20 rac- 
ester, 
rac- 
rac- 
rac- 

25 rac- 
rac- 
rac- 
rac- 
rac- 



-S-cetyl-2-0-acerylthioglyceryl-3-phosphoryl captopril-phthalimido methyl ester, 
-S-oleyI-2-0-palmitoylthioglyceryi-3-phosphoryI captopril-p-nitrobenzyl ester, 
-S-oleyl-2-OpalmitoylthioglyceryI-3-phosphoryl captopril ethyl ester, 
-S-oleyl-2-0-palmitoylthioglyceryl-3-phosphoryl captopril methyl ester, 
-S-oleyl-2-0-palmiioykhioglyceryl-3-phosphoryl captopril benzyl ester, 
.S-oleyl-2-0-palmitoylthioglyceryl-3-phosphoryL captopril benzoyl ester, 
-S-oleyL-2-O-palmitoy lthioglyceo'l-3-phosphoryl captopril isopropyl ester, 
-S-oleyl-2-0-palmitoylthiogiyceryl-3-phosphoryl captopril-n-butyl ester, 
•S-oleyl-2-0-palmitoylthioglyceryl-3-phosphoryl captopril-t-butyl ester, 
S-oIeyl-2-0-palmitoylthioglyceryI-3-phosphoryl captopril cyclohexyl ester, 
-S-oIeyI-2-0-palmitoylthiogIyceryl-3-phosphoryl captopril pentyl ester, 
-S-oleyl-2-0-palmitoylthioglyceryl-3-phosphoryicaptopriI-p'toluenesulfo 

-S-oleyl-2-0-palmitoylthiogiyceryI-3-phosphoryl captopril-p-methoxybenzyl 

-S-oleyl-2-0-palmitoylthiogiyceryl-3-phosphoryl captopril-2,4,6-trimethylbenzyl 

-S-olcyl-2-0-palmitoylthioglyceryl-3-phosphoryl captopril phthalimido methyl ester, 
-S-oleyl-2-0-acetylthiogiyceryl-3-phosphoryl captopril-p-nitrobenzyl ester, 
-S-oleyl-2-Oacetyithioglyceryl-3-phosphoryI captopril ethyl ester, 
-S-oleyl-2-0-acetyithioglyceryl-3-phosphoryI captopril methyl ester, 
S-oleyl-2-0-acetylthioglyceryl-3-phosphoryl captopril benzyl ester, 
S-oleyl-2-0-acetyithiog]yceryl-3-phosphoryi captopril benzoyl ester, 
-S-oIeyI-2-0-acetyithioglyceryl-3-phosphoryl captopril isopropyl ester, 
S-oIeyl-2-0-acerylthioglyceryl-3-phosphoryl captopril-n-butyl ester, 
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rdc-l-S-oleyl-2-0-acetylthioglycery]-3-phosphoryl captopnl-t-butyl ester, 
rac-l-S-oleyl-2-0-acetylthioglycer)'l-3-phosphor>'l captopnl cyclohexyl ester, 
rac-l-S-oleyl-2-0-acetylthioglyceryl-3-phosphoryl captopnl pentyl ester, 
rac-l-S-oleyl-2-0-acetyithioglyceryl-3-phosphoryl captopril-p-toluenesulfonyl ester, 
5 rac-l-S-oleyl-2-0-acetylthioglyccryl-3-phosphoryl captoprii-p-methoxybenzyi ester, 
rac-l-S^leyl-2-(>acety]thiog^ 
ester, 

rdc-l-S-oleyl-2-0-acetylthiogIyceryl-3-phosphoryl captopnl phthaiimido methyl ester, 
rac- 1 -S-octadecyl-2-O-palmitoy lthioglycer>'l-3-phosphoryl captopril-p-mtrobenzyl 
1 o ester, 

rac-l-S-octadecyl-2-0-palmitoylthioglyceryl-3-phosphoryi captopnl ethyl ester, 
rac4-S-CK:tadecyl-2-0-palmitoylthiogiyceryl-3-phosphoryl captopnl methyl ester, 
rac-l-S-ocwdecyl-2-0-palmitoylthioglyceryl-3-phosphoryl captopril benzyl ester, 
rac-l-S-octadecyl-2-0-palmitoylthioglycen'l-3-phosphoryl captopril benzoyl ester, 

15 rac-l-S-octadecyI-2-0-palmitoylthioglyceryl-3-phosphoryl captopril isopropyl ester, 
rac-l-S-octadecyl-2-0-palmitoylthioglyceryl-3-phosphoryl captopril-n-butyl ester, 
rac-l-S-octadccyl-2-0-palmitoylthioglyceryi-3-phosphoryl captopril-t-butyl ester, 
rac-l-S-octadecyl-2-0-palmitoylthioglyceryl-3-phosphoryl captopril cyclohexyl ester, 
rac-l-S-octadecyi-2-0-palmitoylthioglyceryl-3-phosphoryl captopril pentyl ester, 

20 rac-l-S-octadecyl-2-0-palmitoylthioglyccr)'l-3-phosphoryl captopril-p-toluenesulfonyl 

ester, 

rac- 1 -S-octadecyl-2-O-palmi toylthioglyceryl-3-phosphoryl captopril-p-methoxybenzy 1 
ester, 

rac-1-S-octadecyl-2-0-palmitoylthioglycer>'l"3-phosphoTyl captopril-2,4,6-trimethyl- 
25 benzyl ester, 

rdc-l-S-octadecyl-2-0-palmitoylthioglycer>'l-3-phosphoryl captopril phthaiimido methyl 
ester, 

rac-l-S-ocradecyl-2-0-acetyithioglycer>'l-3-phosphoryl captopril-p-nitrobenzyl ester, 
rac-l-S-octadecyl-2-0-acetylthioglyceryl-3-phosphoryl captopril ethyl ester, 
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rac-l-S-octadcc>']-2-0-acet>'lthioclyccryl-3-phospho^l captopril methyl ester, 
rac-l-S-octadecyl-2-0-ucet>'lthioglyceryl-3-phosphoryl captopril benzyl ester, 
rac-l-S-octadecyl-2-0-acetylthioglyceryl-3-phosphoryl captopril benzoyl ester, 
rac-l-S-octadecyl-2-0-acetylthioglyceryl-3-phosphoryl captopril isopropyl ester, 
5 rac-l-S-octadecyl-2-0-acetylthioglyceryl-3-phosphoryl captopril-n-butyl ester, 
rac-l-S-octadecyl-2-0-acetylthioglyceryl-3-phosphoryl captopril-t-butyl ester, 
rac-l-S-octadecyl-2-0-acetylthioglyceryl-3-phosphoryl captopril cyclohexyl ester, 
rac-l-S-octadecyl-2-0-acerylthioglycer>-l-3-phosphoryl captopril penryl ester, 

M -l^-ocBdecyl-20-acctyl*iogly 
10 ester, 

rac- 1 -S-octadecyl-2-O-acety lthioslyceo'l-3-phosphoryl captopril-p-mcthoxybenzyl 
ester, 

rac-l-S-octadecyl-2-0-acetylthioglyccryl-3-phosphoryl captopril-2,4,6-trimethylbenzyl 



ester. 



15 rac-l-S-octadecyl-2-0-acetylthioglyceryl-3-phosphoryI captopril phthalimido methyl 
ester, or their pharmacologically acceptable salts. 

In this invention, the most important point for development of transdermal 
therapeutic agent is to increase the absorption through transdermal route. Because the 
skin cell membrane of the human body consists of phospholipid layer, the lipophilic 

20 compounds have greater propensity to be absorbed from skin to the body. 

These conjugates represented in this invention can easily penetrate through skin 
cell consisting of double layer of phospholipid, because these compounds are 
phospholipid conjugates with lipophilic physicochemical properties. It is also possible to 
maintain steady, ideal plasma concentrate of these drugs, because of the inherent 

25 mechanism of transdermal controlled delivery of a drug. 

The absorbed material through the skin is hydrolized to ACE inhibitor and 
phospholipid part by lysophosphoiiphase in the body. The phospholipid pan is converted 
to the platelet activating factor via a biosyn thesis route and then it express blood pressure 
regulatory action and the ACE inhibitor part of the molecule exhibits its blood pressure 



WO 93/11136 PCT/KR92/00066 

11 

lowering activity by inhibiting the conversion of angiotensin I to angiotensin II. 

Therefore, because each component of hydrolized phospholipid and ACE 
inhibitor conjugate has blood pressure controlling function, new compounds having two 
parts arc expected to possess favorable pharmacological activity and also have superior 
5 blood pressure lowering activity. 

The following examples are detailed illustrative of this invention. 



EXAMPLE 1 

Rac-l-0-octadecyl-2-Opalniitoyl-glyceryl-3-phosphoryl captopril-p-nitrobenzyl ester 
10 Dissolve 4.55 g (0.01 mol) of 3-S-thiophosphoryl-2-D-methylpropanoyl-L- 

proline-p-nitrobenzyl ester and 7 g (0.012 mol) of rac- l-O-octadecyI-2-O- 

palmitoylglycerol in 350 ml of anhydrous pyridine and concentrate to 2/3 of volume in 

vacuo. 6.8 g (0.033 mol) of dicyclohexylcarbodiimide is added the mixture is heated at 

75 - 80tl for 4 days» then concentrate reaction mixture in vacuo. 
1 5 To the residue 600m/ of ethyl ether and 350ml of distilled water are added. Then 

the solution is adjusted the pH to 0 - I with 10m/ of 10% hydrochloric acid and stirred 

overnight. Filter, then the organic phase is dried and concentrated in vacuo. 

Chromatography with chloroform- methanols : 1) mixture affords 3.61g of the desired 

product. 
20 m.p. : 44 ~ 45 £ 

TLC Rf 0.45 (chloroform : methanol = 5:1) 

NMR (CDCIj) * 0.87(6, t, 2CH 3 ), 1.10-1.57(61, m, 29CH V CH 3 ), 2.03(2, t, CH 2 CO), 
2.30(2. i, CH 2 CO), 3.05-3.25(4 t t, OCH 3 , proline NCH 2 ), 
3.45(2, i, OCH : ), 3.62-3.75(4, m, CH : 0, SCH 2 ), 
25 3.85-4.20(2, 4 CH 2 OP), 4.70(1, t, proline CH), 

5.16-5.26(3, m, CCHC, benzyl CH a ), 7.52(2, d, C 6 H 4 ), 
8.20(2. d, C 6 Hj) 

IR : (KBr) 2918,2850. 1739, 1641. 1525, 1346, 1168, 1078 cm 1 
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FX AMPLE 2 

J ral csxr ,n 30- of — * , " W °' 

ph M pho^=.ptopril-P-»'■" be ^' eSa^, fincDOwdc r After sirring 

^n, wash * — — d0 „ by 

p^vc «. ^ *— W*** «*— — 

10 m.p. ■ 66-68 t 

1LC R ( 0.45(chlorofor m :n 1Cl hanol = 3:l) 

. * i il-l 65(61, m, 29CH 2 , 

NMR(CDCy« 0.8W. ..2CH,). 1.1 

1 , M .,7a. I .CH,CO,,2.35(2..CH,CO ) . 

, ,,-,7502. -. CHJffl,. proline NOi, OCH,. CH.O. SOU. 
3.45(1,004,,. 3.62-3.75(4, n,CH,O.SCHJ. 

1R :< K Br, 3379.29. 8 .2 8 50..737.l610...70..07 8 -" 



Dissolve 8.5- g u» nc-iO-octadecyl-2-0- 

and 7 9 I ( 20 - 43 m 
prolinc-p-niwo^y 1 cstcr a 2/3 of volume in vacuo. 

„ , m . go c for 4 days and concentrate in vacuo. 
. — £ ^ ^ _ 3,0- of d«* - - — ■ 

— B*— ^- aned CMCemBol „ vacuo. 

Ctoocr.au.grapny «i* ch1orofonn-me.hanoK9 . 
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powder as the desired producr. 



m.p. : 37 - 38t 



5 



TLC R, 0.35 (chloroform : meihanol = 5:1) 

NMR(CDC1 3 ) S 0.87(6, t. 2CH 3 ), 1.12-1.57(35, m, 16CH 3 ,CH 3 ), 

1.73-2.40(7, m, CH 2 CH 2 , CH,CO). 

2.61-3.15(4, m, OCH 2 , proline NCH 2 ), 



3.49-4 J 8(2, m, OCH 2 , CH : 0, SCH 2 , CH 2 OP), 

4.61(1, t, proline CH), 5.16-5.38(3, m, CCHC, benzyl CH 2 ), 



7.52(2. d, QHJ, 8.20(2, d, QHJ 



10 IR : (KBr) 2922, 2852, 1739, 1639, 1525, 1346. 1240, 1166, 1076 cm'' 
EXAMPLE 4 

Rac-l-0-octadecyl-2-0-acetyl-giyceo'l-3-phosphoryl capiopril 

Dissolve 0.43 g (0.53 mmoi) of rjc-l-O-octadecyl-2-O-acetyl glyceryi-3- 

15 phosphoryl captopril-p-nitrobenzyl esier in 30m/ of methylenechloride and add \S0mI of 
IN sulfuric acid solution. 20ml of methanol, and 3.2 g of zinc powder. 
After stirring overnight, wash reaction mixture with 80w/ of distilled water. Dry on 
anhydrous sodium sulfate, filter through celite, concentrate in vacuo. After purificaoon by 
preparative thin layer chromatography with chloroform-methanol (5 : l ), ().26g(yield 

20 72.63%) of white powder is obtained as the desired product, 
m.p. : 58-60 t 

TLC R, 0.10 (chloroform : methanol = 3:1) 

NMR(CDC1 3 ) 8 0.87(3. t. CH 3 ), 1. 1 1-1.65(35, m, 16CH : ,CH,). 



25 



1.85-2.30(7, m. CH : CH 2 , CH 3 CO), 

2.95-3.75(8, m, OCH 2 , proline NCH 2t CH 2 0, SCH 2 ), 

3.85-4.15(2, d, CH 2 OP), 4.28(1, t, proline CH), 5.19(1, m, CCHC) 



IR : (KBr) 3373,2918,2850. 1737, 1606, 1240. 1078 cm 



EXAMPLE 5 
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Rac-l-S^tadccyl-2-O-palmicoyM 

Dissolve 0.32 g (10 mrnol) of 3-S-thio P hosphoryl-2-D-mcthyIpropanoyl-L- 

prolinc.p-nitrob.nzy. ester and 5.97 g (10 mrnol) of rac-l-S^tadecyl^paltnitoyl-l- 

t hiog,ycero> in 350* of anhydrous pyridine and concentrate to 2/3 of volume in vacuo. 
5 After adding 6. 8 g (33 mmo.) of dicyclohexylcarbodiimide, reacrion mixture is heate4 at 

70t to 80C for 4 days and concentrate in vacuo. 

To the residue in 500-1 of ethyl ether and 3 00* of distilled water are added. 

Tnen mixture is adjusted the P H to 0 - 1 with 20* of 10% hydrochloric acid and stirred 

overnight. Filter, then the organic phase is dried and concentrate in vacuo. 
„ Chromatography with ch.o ro fomvmethanol(9 : I) affords 1.6 g(yield 15.79%) of pale 

yellow powder as the desired product 

m.p. : 46 - 47 £ 

TLC Rf 0.52 (chloroform : methanol = 5:1) 
NMR CCDC1,) S 0.89(6. u 2CH,). 1.10-1.65(61, m, 29CH,. CH,), 
15 2.03(7. m. CHXH 2 , CH 3 CO). 223-2.89(6, m, CH.CO, CH.SCH,), 

3.04(2, m. proline NCH 2 ), 
3.65-3.80(2. m. SCH 2 ). 4.40(2, d, C^OPCHpP). 
4.68(1. t, proline CH). 5.11-535(3, m, CCHC, benzyl CH,). 
7.52(2. d.QHJ. 8.20(2, d.C.HJ 
20 IR : (KBr) 2918, 2850. 1737, 1641. 1525. 1348, 1170. 1078 cm" 



EXAMPLE 6 

R a c-I-S^tadecyl-2-0-palrnitoyl-thioglyceryl-3-phosphoryl captopril 

Disso.ve 0.5 g (0.49 mrnol) of rac-l-S-oaadecyl-thioglyceryl-3- ^ 
25 phosphorylcaptopnl-p-n^ben^l ester in 30* of mcrhylenechloride and add 180* of 
IN sulfuric acid solution. 20* of methanol, and 2.2 g of zinc powder. After sumng 
overnight, wash the reacnon mixture with 80* of distilled water, dry on anhydrous 
sodium sulfate, filter through celite. concentrate in vacuo. After purification by 
preparative thin layer chromatography with chloroform-methanol (5 : 1). 0.12 g(yield 
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27.88%) of white powder is obtained as the desired product. 



m.p. : 68-70t; 



TLC R, 0.47 (chloroform : methanol = 3:1) 

NMR (CDCI,) 6 0.88(6, t. 2CH,), 1.12-1.65(61, m, 29CH,, CH,), 



5 



1.85-2.27(4. m, CH : CH 2 ). 2.35(2, t, CH,CO), 



2.45-2.90(5. m, CH ; S'CH,. CCHCO), 3.04(2, m, proline NCH 2 ), 
3.65(2, m, SCHj). 4.05(2, d. CH 2 OP), 4.31(1, t, proline CH), 



5.19(1, m.CCHC) 



IR : (KBr) 3373.2918,2850, 1737, 1604, 1076 cm 



-1 



10 



EXAMPLE 7 

Rac- 1 -S-octadccyl-2-0-;iceryl-thiog!yccr\'i-3-phosphoryl captopril-p-nirrobenzy 1 ester 

Dissolve 5.6 g (12.95 mmol) of 3-S-rhiophosphoryl-2-D-methylpropanoyl-L- 
proline-p-nitrobenzy I ester and 5.33 g (13.23 mmol) of rac- 1-S-octadecy l-2-O- 
15 acetylthioglycerol in 300m/ of anhydrous pyridine and concentrate to 2/3 of volume in 
vacuo. After adding 7.8 g (37.80 mmol) of dicyclohexylcarbodiimide, the reaction 
mixture is heated at 70 - 8013 for 4 days and concentrate in vacuo. 

To the residue in 6()()m/ of ethyl ether and 350m/ of distilled water are added. 
Then the mixture is adjusted the pH to 0- 1 with 30m/ of 10% hydrochloric acid and 
20 stirred overnight. Filter, then the organic phase is dried and concentrate in vacuo. 
Chromatography with chloroform-methanol(9 : 1) affords 1.2 g(yield 1 1.34%) of yellow 
amorphous powder as the desired product, 
m.p. : 35 - 36t 

TLC R r 0.38 (chloroform : methanol = 5:1) 



25 NMR(CDC1 3 ) S 0.87(3, t, CH 3 ), 1.10-1.63(35, m, 16CH : ,CH 3 ), 



1.92-2.40(7, m, CH : CH 2 , CH 3 CO), 2.52(4, t, CH 2 SCH 2 ), 
2.61-3.15(2, m, proline NCH 2 ), 3.65-3.80(2, m, SCH 2 ), 
4.00(2, d. CH 2 OP), 4.68(1, t, proline CH), 
5. 1 1 -5.35(3, m. CCHC benzyl CH 2 ), 7.52(2, d, QHj. 
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8.20(2. d. QHJ 

IR : (KBr) 2922, 2852. 1739. 1M1, 1523, 1346, 1167, 1074cm-' 



EXAMPLE 8 
5 Rac-l-S-octadecyl-2-O-acetyl-thioglyce^ 

Dissolve 0.3 g (0.36 mmol) of rac-l-S-cx:tadccyl-2<)-acctyl-thioglyccryl-3- 
phosphorylcaptopril-p-nitrobcnzyl ester in 30«/ of methylenechloride and add 180*Z of 
IN sulfuric acid solution, 20*/ of methanol, and 2.2 g of zinc powder. After stirring 
overnight, wash the reaction mixture with 80 ml of distilled water. Dry on anhydrous 
to sodium sulfate, filter through celite, concentrate in vacuo. After purification by 
preparative thin layer ch romaiography with chlorofonm-methanol (5 : 1) , 0.11 g(yield 
43.96%) of white powder is obtained as the desired product, 
m.p. : 61 -63 t 

TLC 0.12 (chloroform : methanol = 3:1) 
15 NMR (CDCIj) * 0.88(3, t, CH 3 ), 1.13-1.65(35, m, 160^, CH^), 

1.8 1-2.35(7. m, CH 2 CH 2 , CH 5 CO), 2.52(4, m f CH.SCHJ, 
2.70-3.10(2, m, proline NOT*), 3.65-3.80(2, m, SCH 2 ), 
4.00(2, d. CH 2 OP), 4.32(1, t, proline CH), 5.12(1, m, CCHC) 

IR : (KBr) 3373,2918, 2850, 1739, 1610, 1078 cm' 1 

20 

EXPERIMENTAL EXAMPLE 

The inhibitory activity of angiotensin converting enzyme for the compounds of 
this invention prepared by above examples was determined as follows ; 

The inhibitory activity was determined by using a modification of the method of 
25 Cushman, et al. [Biochemical Pharmacology, 20, 1637(1971)] Rabbit lung acetone 
powder was extracted with 10 volumes of 50 mM sodium borate buffer solution(pH 8.3) 
by homogenization at 4 1 and centrifuged for 40 minutes at 40,000 x g. 

The supernatant which contained angiotensin convening enzyme was used for 
ACE assay. Hippuryl-L-histidyl-L-leucine(HHL) was used as a substrate of enzymatic 
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reaction and the reaction was determined in 13 x 100 mm of test tube. 

The assay mixture t total volume. (J. 25m/ ) consisted of 50 mM sodium borate 
buffer (pH 8.3), 300 mM sodium chlonde, and 5 mM HHL(pH 8.3), and they were 
reacted by addition of 0 - 10 mU of rabbit lung acetone powder extract for 30 minutes at 
5 37 C 

The volume of enzyme extract was 0. 15 m/ or below and the reaction solution was 
preincubated at 37 Xl for 30 minutes without the substrate and after adding HHL, reacted 
for 30 minutes, the reaction was terminated by addition of 0.25 ml of 1N-HC1 aqueous 
sloution 

10 In the case of blank assay, hydrochloric acid was added before adding the enzyme 

extract. Hippuric acid was extracted with 1.5m/ of ethyl acetate which was separated by 
cenrrifuging at 3,000 rpm for 10 minutes. 1.0 mi of ethyl acetate layer was transferred 
into the test tube and evaporated at 90X1 for 1 hour on temp-block. 

Hippuric acid was dissolved in 1.0*/ of 50 mM sodium borate buffer (pH 8.3) 

15 and qualified from its absorbance at 228 nm. The final concentration of inhibitor was 
adjusted to 2 x Iff 1 , 2 x 10* ?M with sodium borate buffer solution(pH 8.3) and 
reaction solution without the substrate was preincubated for 30 minutes and after adding 
the substrate, it was reacted at 37 XI for 30 minutes and terminated with 1N-HC1. 

The synthesized inhibitors with non-water soluble property were dissolved by 

20 ultrasonic treatment. Angiotensin convening enzyme inhibitory activity is compared with 
captopril. 

[ TEST RESULTS | 

The test results obtained for the compound of example U 2, 3, 4, 5, 6, 7 and 8 are 
25 shown in table below ; 
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10 



15 



20 



Example No. of Compound 


ConcentrarionC«M ) 


2x10^ 


2 x 10- J 


Compound I 


77% 


39% 


Compound 2 


97% 


80% 


Compound 3 


85% 


60% 


Compound 4 


98% 


98% 


Compound 5 


31% 


4% 


Compound 6 


92% 


70% 


Compound 7 


78% 


43% 


Compound 8 


90% 


80% 


Captopril 


94% 


91% 



Compound 1 : rac-l-0-octadecyl-2-(>palmi^ 
nitrobenzyl ester 

Compound 2 : rac- 1 -0-octadecyl-2-0-palmitoyl-glyceryI-3-phosphoryI captopril 
Compound 3 : rac- 1 .0-ociadecyl-2-Oacetyl-glyceryI-3-phosphoryl captopril-p- 
nitrobenzyl ester 

Compound 4 : rac- 1 -O-octadecy l-2-0-acetyl-glyceryI-3-phosphory I captopril 
Compound 5 : rac-l-S-octaa^yl-2<)-palmitoyl-thioglyceryl-3-phospho captopril - 
p-nitrobenzyl ester 

Compound 6 : rac- 1 .S-octadecyl-2-0-palmitoyl-thioglyceryl-3-phosphoryl captopril 
25 Compound 7 : rac- 1 -S-octadecy l-2-0-acetyl-thioglyccryi-3-phosphoryl captopril-p- 
nitrobenzyl ester 

Compound 8 : rac- 1 -S-octadecyl-2-0-acetyl-AiogIycayl-3-phosphoryI captopril. 

From the results above expressed it can be concluded that the new compounds 
mentioned in this invention possess antihypertensive activity at least equivalent to that of 
30 captopril and these compounds have lipophilic activity which permits their transdermal 
delivery resulting in superior antihypertensive effect. 
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WHAT IS CLAIMED IS : 



1. New pyrrolidine derivatives and salts represented by formula (I) as below 



R 1 




( 1 ) 



wherein, 

R 1 is saturated or unsaturated alkyl of 2 to 20 carbon atoms, or aryl group; 
R 2 is saturated or unsaturated alkyl of 1 to 17 carbon atoms, or aryl group; 
10 R 3 is hydrogen atom, saturated or unsaturated alkyl of 1 to 20 

carbon atoms, or aryl group or its derivatives; and 
X is oxygen or sulfur atom. 



2. The pyrrolidine derivatives according to claim 1, wherein R 1 is octadecyl, oleyl, 
15 cetyl, methyl, ethyl, dodecyloxy, methylphenyl or sulfonyloctyl group. 

3. The pyrrolidine derivatives according to claim 1, wherein R 2 is methyl, ethyl, 
propyl, butyl, heptadecyl, pentadecyl, oleyl or cetyl. 

20 4. The pyrrolidine derivatives according to claim 1 , wherein R 3 is hydrogen, methyl, 
ethyl, propyl, isopropyl, butyl, pentyl.cyclohexyl, benzoyl, benzyl, p-nitrobenzyl , 
toluenesulfonyl, p-methoxy benzyl, 2,4,6-trimethylbenzyl or phthalimidomethyl 
group. 

25 5. The pyrrolidine derivatives according to claim 1, wherein the compound of 
formula (I) is rac-l-0<x:tadecyl-2-0-palmitoylglyceryl-3-phosphoo'i captopril- 
p-nitrobenzyl ester. 
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6. The pyrrolidine derivatives according to claim U wherein the compound of 
formula (I) is rac- 1 - S- octadecy 1-2-O-pa lmitoyl thioglye ery 1-3-p hosph ory 1 
captopril-p-nitrobenzyl ester. 



5 



7. The pyrrolidine derivatives according to claim 1, wherein the compound of 
formula (I) is rac-l*(>octadecyl-2-0-palmitoylglyceryl-3-phosphoryl captopril. 



8. The pyrrolidine derivatives according to claim l t wherein the compound of 
10 formula (I) is rac- 1-S- octadecy l-2-Oi>a lmitoyl 

captopril. 

9. The pyrrolidine derivatives according to claim 1, wherein the compound of 
formula (I) is rac-l-0-octadecyl-2-0-acetylglyceryl-3-phosphoryl captopril-p- 

15 nitrobenzyl ester. 

10. The pyrrolidine derivatives according to claim l t wherein the compound of 
formula (I) is nic-l-S-octadecyI-2-0-acetyithioglyccryl.3-phosphoryl captopril - 
p-nicrobenzyl ester. 

20 

11. The pyrrolidine derivatives according to claim 1, wherein the compound of 
formula (1) is nic-l-0-octadecyl-2-0-acetylglyceryi-3-phosphoryl captopril. 

12. The pyrrolidine derivatives according to claim I, wherein the compound of ^ 
25 formula (I) is rac- 1 - S-octadecy 1- 2-O-acetyl thioglycery 1-3-phosphory 1 captopril. 

r 

13. A method for preparing new pyrrolidine derivatives or their salts of formula (I) 
by condensation of compound of formula 00 with compound of formula (III) in 
anhydrous basic solvent using condensing agent 





( III ) 



OH 



wherein, 

5 R', R\ R 5 and X each are as defined in claim 1 . 

14. The method according to claim 13. wherein pyridine, methylamine or 
ethylaminc is used as anhydrous base. 

io 15. The method according to claim 13, wherein dicyclohexylcarbodiimide. 2,4,6- 
triisopropylbenzenesulfonylchloride, l-(2,4,6-triisopropylbenzenesulfonyl) 
imidazole, l-(2,4,6-triisopropylbenzenesulfonyl)-3-nitro-1.2,4-triazole or 2- 
ethoxy-l-(2H)-quinoline carboxylic acid ester is used as condensing agent. 

15 16. The method according to claim 13. wherein said condensation is carried out at 40 
-lOOt. 



17. 



A pharmaceutical composition useful in the treatment of hypertension containing 
pyrrolidine derivatives and their salts of formula(I) as below 
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R ' 
I 

CH, 



( i ) 



I o o 

OH 



wherein, 

R', R 1 , R 3 and X each are as defined in claim 1. 

ter salls of — m « . *«— ** <° mponeK f ° r 

antihypcncnsion 



10 

wherein. 



R'. R 2 , R 3 and X each are as defined in claim 1. 
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US, A, 4 595 681 (SNYDEB at ml.) 17 June 1986 
(17.06.86), see claim 1. 

Biochemical and Biophysical Research ^unications 

i fl«; „« 2 issued 1978, November 29, New iopk « 
vol. 85 « no * !l OB ;~* a al . ..^ e Synthesis. Characte- 

*'£ Pra^inaiy Biological Evaluation of 
S^S^binof uranosy lcytosine-5 ' -Diphosphat-L- 1 , 2- 
-Dipalmitin", pages 714-723; see summary. 

Journal of Medicinal Chemistry, vol. 25, no. U. 
issued 1982. November. Am . Chem . Soc . . E.K. Ryu et al. 
•T^spholipid-Nucleoside Conjugates. Syntheses and 
PASSES Biological valuation of ^^0- 

furanosylcytosine 5 • -^fan^^^^^SfTTS- 
[Z Selected 1 ■ -/J-D-Arablnof uranosy l^tosine 5 -Di 
phosphate-L-1 ,2-Dlacylglycerol s" pages 1322-1329, .se 
aumree**" — ' 
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